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Self-Renewing Source for the Scalable Manufacturing of Replacement Cells for Every Tissue in the Body
Human Embryonic Stem Cells
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Human Embryonic Stem CellsHuman Embryonic Stem Cells
Milestones Achieved on the Path to Clinical Development of GRNOPC1,
Our hESC-Derived Glial Progenitor Cells for Spinal Cord Injury

First derivation of hESCs
at University 
of Wisconsin, Madison
(funded by Geron)

Worldwide commercial
license to hESC
technology, including
exclusive rights for 
cardiomyocytes, 
neural cells and islets, 
granted to Geron

Generation of hESC 
Genomic Database
with Celera Genomics
(Geron owned)

Development of scalable
serum and feeder-free
methods to grow and
expand undifferentiated
hESCs

Qualification of two 
Geron hESC lines
for human use

Derivation of new 
animal product-free
hESC lines (ongoing)

Development of 8 discrete hESC differentiation protocols
to produce 8 functional cell types:

Glial Progenitor Cells, Dopaminergic Neurons,
Islet ß Cells, Cardiomyocytes, Hematopoietic Cells,
Chondrocytes, Osteoblasts, Hepatocytes

Production of 8
functional cell types
for in vitro and/or
animal testing

Development of
cryopreservation
methods to allow
transportation and 
storage of functional
cells

Over 250 patent 
applications filed
worldwide for our
hESC-related programs
(ongoing)

Execution of multiple
sponsored research
agreements with
collaborating academic
laboratories worldwide
to perform in vitro
and animal testing 
of functional cells

Animal proof-of-concept 
demonstrated for glial
progenitor cells (spinal
cord injury); cardiomy-
ocytes (heart failure); 
hematopoietic cells
(bone marrow transplan-
tation); islets (diabetes)

Establishment of 
cGMP production
facility at Geron

Establishment of
cGMP manufacturing
and quality systems 
at Geron’s production
facility 

Establishment of
hESC GMP Master 
Cell Bank at Geron

Election of spinal
cord injury as first
therapeutic target

Scaled manufacturing
and product release
process established for
production of GRNOPC1

Pre-IND meeting with
FDA for glial progenitor
cell product for spinal
cord injury

IND-enabling studies
for spinal cord injury
initiated

Establishment of 
spinal cord injury
clinical advisory
panel to generate
clinical protocol for
Phase 1-2 trial

Identification of clinical
sites for spinal cord
injury Phase 1-2 trial

Release of hESC
Master Cell Bank

Successful completion
of IND-enabling studies
for spinal cord injury

FDA submission for
spinal cord injury
Initiation of Phase 1-2
trial for spinal cord injury

Research
Product Development
Clinical Development
Anticipated Milestone



Spinal Cord Injury Phase 1-2 Study Design

• Unblinded, Randomized Controlled Trial
- Escalating Doses Up to 2x107 Cells

• Transplant 7-14 Days Post Injury

• Subacute, Functionally Complete T3-T12 Lesions

• 3 Months Evaluation / 9 Months Follow-Up

• Temporary Immunosuppression with Cyclosporine 

• Primary Endpoint:  Safety
- Neurological
- Overall

• Secondary Endpoints:  Efficacy
- ASIA Grade and Score
- Independence Measurements
- Bowel and Bladder Function
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